Parkin regulates paclitaxel sensitivity in breast cancer via a microtubule-dependent mechanism.
Parkin is an E3 ubiquitin ligase encoded by the Parkin gene (also called PARK2, located at 6q25.2-q27) and is involved in the pathogenesis of Parkinson's disease and the development of cancer. Recently, Parkin has been demonstrated to interact with the microtubule cytoskeleton. However, the biological implication of the Parkin-microtubule axis has been poorly explored. In this study, we report for the first time that Parkin modulates sensitivity of the chemotherapeutic agent paclitaxel in breast cancer, via a microtubule-dependent mechanism. Our data reveal that Parkin binds to the outer surface of microtubules and increases paclitaxel-microtubule interaction, resulting in enhanced paclitaxel-induced microtubule assembly and stabilization. Our data further show that Parkin promotes the activity of paclitaxel to trigger multinucleation and apoptosis, rendering breast cancer cells more sensitive to this drug. Moreover, Parkin expression correlates with the pathological response of tumours to preoperative paclitaxel-containing chemotherapy. In addition, expression of Parkin also correlates with the sensitivity of paclitaxel in primary cultures of breast cancer cells. Our results identify Parkin as a novel mediator of paclitaxel sensitivity in breast cancer. In addition, our study suggests that patients harbouring tumours with high Parkin level would be more likely to benefit from paclitaxel-containing regimens.